WORiD JKraXE^AL fHOTOnY ORGANIZATION 

INTERNATIONAL APMJCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(51) 



C12N7/W; COIN 33/54 



Al 



(11) laicMtkMui PiMkatka N«^: WO 84/ 04327 
(43) iBtcmdoMl PiUicatiM Datt: S November 19g4 (08.t 1.S4) 



(21) 



pl) PlMly AfpikstlMi N—>cr; 

(32) PrMt7Datt: 

(33) PiMtyCMaU7: 



P<n7USS4/0056l 
13 April 19S4(13.04.S4) 

4S9.IS7 

27 April 19S3(277aU3) 
US 



(71)AMlkut: PRESIDENT AND FEIXOWS OP HAR- 
VARD COLLEGE [US/US]; 17 Quincy Street. Cam- 
britfie. MA Q2I3S (USX 

(73) lmston: ESSEX Myron. E. : 742 Mountain Street, 

Sharon. MA 02356 (USX L££. Tun-Hou ; SO Farina 
Road. Newton. MA 02159 (USX 

(74) Atcal: FURLONG. Robot. W.; Fish A Ricfaardson, 28 

State Street. Suite 2100. Boston. MA 02109 (USX 



(SI) DcsicMted Statcf : AT (Enropean patentX AU. BE (£u* 
ropcan patentX CH (European patentX DE (Euro* 
pean patentX DK. Ft PR (European patentX OB 
(European patent). iP« LU (European patencX NL 
(European patent). NO. SE (European pateniX 



Wiih miematumai search 



(54)TItit: METHOD AND PRODUCH^ FOR DETECTHON OF HUMAN T CELL LEUKEMIA VIRUS 
(57)Atenct * 

A first slycoprotcin bavtnf a molecular weigbt of approxixhately 61.000-68.000 dahons in the MJ, C5-MJ« C91 PL or 
HUT*I02 cell lines. oT which 46.000 to 48.000 b the onslyooqrlatcd moiety, is obtained from cdh infeacd with human T 
cdl kttkdttia virus. A second glycoprotein havmg a molecular weight of approximately 45.000*52.000 daltons is also ob- 
tained from such cells and is in large part identical to the NHjd^crminal end of the first glycoprotein. The presence, in a 
biologiol ^edmen. of antibody to the antigenic determinant of either of these proteins is mdicative of the presence of 
cells infected by human T c^ leukemia virus. An assay for the antibody is a v<*ful diagnostic procedure for dctennining 
such infection in biological specimens. 
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NSTBOO AHD PIK>DpCTS FOR DETECTION OP 

BDMMI T CSLXi' LBUKBNIA VIROS 
Tbls invention relates to e novel purified 
foru of glycoprotein found in the cell surface 
Besbrane of cells infected with huaan T cell leukemia 
virus, and to an assay for detecting in a biological 

J apeciaen the presence of an antibody to thm antig^nlr^ 

deterainants present in said glycoproteins. 

The hiaan T cell leukeaia virus (HTLV) is' 
knomt to be closely associated with a particular type 
of huaan leukeaia, the T cell type in adults. It has 

10 also been shown that all people whose bodies contain 
antibodies to this virus are apparently latently 
infected with the virus* Essex, Vol. 69, 

981-5 (1982). The aajor core proteins of the virus 
have been studied and an iaaunofluorescent assay 

1-5 procedure for antibodies to the infected cells has been 
described which involves fixing cells froa a cell line 
of Infectfv huaan cells such as MTl or MT2, contacting 
the fixed cells with the test serua to be assayed, and 
deteraining whether bonding of the serua to the cell 

20 surface has occurred by subsequently contacting with a 
fluorescent-labelled antibo^ to huaan IgG. Binuaa 
et al«, Proc.Ratl.Acad.Scl., Vol. 78, 6476-6480 
(1981). This assay is tedic^s and difficult to use * 
because only 1 to 5% of the fixed ceils display this 

25 necessary antigenic characteristics. It has also been 
proposed to eaploy a somewhat analogous cell surface 
iaaunofluorescent assay in which a culture of infected 
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c«lla Is incubated with teat serua, then with 
fluoresctnt-labelltd rabbit antibody to busan IgG to 
datarmina whathar bonding of sarua to calla haa 
occurrad* Robart-Gurof f at al., Scianca, Vol. 215, 

S 975-978 (1982) • A radioinaunoassay for antibodies to 

p24 and pl9, two of the core proteins of BTLV, has also 
been described* Posnar et al., J.Bxp.Mad., Vol. 154, 
333-344 ft981 ). Ho wever, this assay faila to produce 
poaltiva results for all individuals who have been 

10 expoaed to the infecting virus and are therefore at 
risk, but who^do not have ^detectable levels of 
antibodies to these two antigana. 

Suaaary of the invention 
It has now been found that particular 

15 polypeptides or glycoproteins present on the cell 
surface of human T cells infected with RTLV. when 
purified and isolated contain an antigenic determinant 
or deterainantr which provide a high degree of 
sensitivity and imunospecificity for antibody to human 

20 cells infected with HTLV, to human T cell leukemia 

cellSf and/or to HTLV. Consequently, the substantially 
pure glycoproteins or their unglycosylated moieties are 
useful as a diagnostic tool for assaying biological 
specimens to determine whether they contain cells which 

25 have been .infected by HTLV. Other polypeptides 

containing immunologically cross^reactive antigenic 
determinants are uaeful for tKe same purpose. By 
"polypeptides containing immunologically cross-reactive 
antigenic determinants" is meant polypeptides having in 

30 coaaon antigenic deterainants with which a given 

antibody will react. Such other polypeptides include 
the unglycosylated moieties of the glycoproteins. 
Other useful polypeptides or proteins, which have the 



necessary laeunogenic deterninantSr Include synthetic 
polypeptides. They also include antibodies or 
fragaents thereof which are anti-idiotyplc towards the 
active determinant or determinants on the glycoprotein 

5 of the invention. It has recently been shown that 

ant i -idiotypic aonoclonal antibodies can induce an 
iasune response against^ and protect against infection 

by^nfect ious org ani sas carrying antigenic determinants 

which are the same or substantially the same as those 

10 on the ant i -idiotypic antibodies (Fields et ai:. 

Nature, 300x19-23 (1982) i Sacks et al., J.Bxp.Med. ^ 
4:1108-1119 (1982)). It has also been shown that 
anti-idiotypic reagents are useful as diagnostic tools 
for the detection of antigens carrying sites which are 

15 innunologically crossTeactive with those on the 

antibodies (Potocnjak et al.. Science 215: 1637-1639 
(1982) herein incorporated by reference). Thus, an 
assay for BTLV could be carried out with the aid of a 
anti-idiotypic antibody or innunologically active 

20 fragment thereof which carries an antigenic site or 

sites thereon which are innunologically similar to the 
antigenic site or sites on the glycoprotein of the 
invention. Such anti-idiotypic antibodies can be 
raised against first antibodies having specificity 

25 against the antigenic sites on the glycoprotein of the 
invention (i.e. the anti-idiotypic antibodies are 
anti-antibodies). Preferably mbnoclonal anti-idiotypic 
antibodies are used. 

An assay for HTLV infection is important 

30 because the virus can be readily transferred from the 
peripheral blood leukocytes of antibody-positive people 
to leukocytes of antibody-negative people when the two 
are cultivated together. Popovic et al.. Science, 
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vol. 219, 856*859 (1983). Consequently, it appears 
that there is great risk of infection involved in whole 
blood transfusions when the transfused blood contains 
infecttd cells. In addition, the assay is of 

5 iaportance because biological specimens fro« 

individuals exhibiting acquired inunodeficient 
syndroM (AIDS) also give a positive test for 
antibodies to the antigenic determinant of the novel 
glycoprotein, thus facilitating diagnosis of that 

10 disease. 

Consequently, the invention also embraces the 
method of assaying a biological specimen for the 
presence of antibody to BTLV-infected cells ytolch 
ccaprises incubating said specimen with a polypeptide 

15 having an antigenic determinant or determinants 
iimunologically cross-reactive with those of a 
glycoprotein having a molecular weight of approximately 
61,000-68,000 daltons, of which approximately 46-48,000 
daltons is the unglycosylated moiety, or with a 

20 glycoprotein having a molecular weight of approximately 
45,000 to 52,000 daltons, which glycoproteins occur on 
the cell surface of cells infected with BTLV, and 
determining whether or not an immunocomplex is formed 
between said antibody and said polypeptide. 

25 The invention also embraces a method of 

assaying a biological specimen for the presence of 
antigenic determinant or determinants immunologically 
cross-reactive with the determinants ot the 
glycoproteins of molecular weight 61,000-68,000 

30 daltons, or 45,000-52,000 daltons. The determinants to 
be assayed may occur on the stated glycoproteins 
themselves or on other polypeptides. They may be in 
free circulation in the body fluids or in lymphocytes. 
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Tbm usay can b% carried out by known Inunoaasay 
Mtboda, uslx»9 antibodies, aonoclonal or polyvalent/ 
having iatune reactivity vitb the antigenic 
deteminanta found on the stated glycoproteins. For 
eia^>la cospetitiv^ ianunoassays or ianunoiietric 
(sandwich) assays can be used. 

The glycoproteins of the present invention 
have a aolecolar weight of approxi»ately 61,000*68,000 
daltons and approxiaately 45,000-52,000 daltons as 
determined by sodiua dodecyl sulfate (SDS) gel 
electrophorasis and are soluble in SDS buffer 
consisting of 0.15 M sodiua chloride, 0.05 M Tris 
hydrochloride pa 7.2, 1% Triton X-100, 1% sodium 
deoxycholate, 0.1% sodiun dodecylsulfate, and 1 mM ^ 
phenylnethylsulfonyl ^tluoride, Triton X-100 is a 
nonionic detergent (octylphenoxy polyethoxy (9-10) 
ethanol). The unglycosylated moiety of the 
61,000-68,000 d glycoprotein has a molecular weight of 
approximately 46,000-48,000 daltons and contains 
substantially the same antigenic determinant or 
determinants as does the glycoprotein itself. 

The glycoproteins can be obtained from 
HTLV-inf acted cells. A variety of cell lines have been 
prepared, which are permanently and persistently 
infected with HTLVi among them can be mentioned NJ, 
C5-IU, C91PL, and RUT-102. It may be that the exact 
sizes of the novel glycoproteins are slightly different 
in different linesi however, the common immunologically 
crdss-reactlva portion of the glycoproteins is the same 
regardless of cell line, since it is a protein induced 
by BILV. Thus, any cell which harbors the virus may be 
ainvptopriate source for the novel glycoproteins, in 
order to obtain the protein from any infected cells 



carrying tte virus, thm cells are aetsbolically 
labelled (e.g. with ^^S-Hethionine) and 
laBonopreclpitated with antisera obtained froa btlv 
infected subjects. The novel glycoproteins can then be 
5 detected and isolated by gel electrophoresis. By 

"HTLV* as used in the present specification and claims 
it is Mant to include the virus generically. Thus any 
and all fotss, subtypes, or variations of the virus are 
included. 

10 For exaaple, the glycoproteins are present at 

the cell suncfaces of the huaan T cell leuKeaia cell 
cultures NJ, CS^J, C91PL and ROT*102. A specimen of 
NJ and of CS-MJ have been deposited with the American 
Type Culture Collection on April 26, 19B3 as ATCC Nos. 

IS CKL-B294 and CRL-8293r respectively. The glycoproteins 
can readily be separated from the cells of these cell 
lines by lysis thereof! and SDS gel electrophoresis. 

The purified and isolated glycoproteins or any 
antigen inaunologically cross-reactive therewith can be 

20 employed as a standard antigen in any conventional 

assay procedure for detection in biological specimens 
of the presence of antibodies specific thereto, hence 
of the presence in the specimen of cells infected with 
HTLV and/or symptomatic of AIDS. The antibodies 

25 specific to such BTLV antigens are not found in . 

patients suffering from diseases such as hepatitis 
whicdi are not accoapanied'%y HTLV infection. 
The glycoproteins or polypeptides 

ionunologically cross-reactive therewith can be 

125 

30 labelled by conventional procedures with I or 
^'s or for use in radioimmunoassay, with 
fluorescein for fluorescent immunoassay, with enzyme 
for ensyme immunoassay or with biotin, for 
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biotln-*avidiji linktd aBsays. Zt can be eaployed, 
laballad or unlaballed as desired. In competitive 
laiimoassays, as well as in double antibody assays 
using tvo antibodies, either of the idiotypesantl- 
5 Idiotype variety or Mre particularly of the second 

antibody type using an anti-Pc antibody, or other 
assays. 

Alternatively, the novel glycoproteins or 
polypeptides iaaunologically cross^reactive therewith 

10 could^be inobilised on an insoluble phase, such as an 
insoluble resin, and detection of the arrti-glycoprotein 
antibodies is carried out by measuring their binding to 
the insoluble phase. Insoluble phases also include 
latex particles, which, when coated with the novel 

15 glycoprotein or Its iimunologically cross-reactive 
polypeptides and subjected to anti-glycoprotein 
antibody, will agglutinate. Yet other insoluble phases 
include test tubes, vials, titration wells, and the 
like, to which the novel glycoprotein or its 

20 innuno logically cross->reactlve polypeptide can be 

bound, and antibody thereto detected by double antibody 
techniques or Protein-A dependent techniques. 

The assay for antibody to HTLV nay utilize the 
glycoprotein or glycoproteins of m*w. 61--68,000 and 

25 46-52,000, respectively, in crude fom, and is not 

limited to using these proteins in substantially pure 
form. For example, the glycoprotein (s) may be first 
substantially purified and then mixed together. 
Alternatively cruder mixtures can also be used. In one 

30 embodiment, the assay for the presence of antibodies 
against BTLV may include detection of additional 
antibodies in the specimen such as those against BTLV 
core proteins pl9, p24 or a mixture of both of the 
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latt«c. In this cmbodiB«nt the aethod cofliprlses 
incubating the speciaen with a reagent cospriaing 1) 
one or both glycoproteina of the invention (i.e. €1,000- 
68,000 and/or 46,000->52,000 d or ijaunocroea-reactive 

5 polypaptidea) and, optionally, 2) BTLV core proteins 

p24 or pl9 or both, and determining whether or not an 
imunocoiQ>lex is foraed between antibodies in the 
spec iMOL and the reagent. 

The elements necessary for carrying out the 

10 diagnostic methodology described hereinbefore may be 
present in a kit. Such kit comprises a carrier being 
* compartmentalised to receive therein one or more 
containers, each of said containers comprising one or 
more elements necessary to carry out the tests. 

15 For example, the first container may contain 

one or both of the purified glycoproteins or its 
immunologically cross-reactive polypeptides in 
detectably labelled or in insolubilised form. 

A second, container may comprise anti IgG 

20 antibody, polyclonal or monoclonal, useful in double 
antibody binding assay, or elements needed for 
detection of the label on the glycoprotein or its 
immunologically cross-*reactive polypeptides (e.g. 
chrooogenic substrates). 

25 Additional containers may comprise varying 

amounts of one of the glycoproteins or its 
immunologically cross-reactivi polypeptides which can 
be used to prepare a standard curve into which 
experimental results can be interpolated. The 

30 materials may be present in the kit by themselves, in 
solution, freeze-dried, or in admixture with other 
inert materials, such as inert proteins, and the like. 

The biological specimens tested may include 
blood, serum, lymphocytes, urine, tissues, saliva. 
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£«CM, and th% llk«. 0£ particular interest is the 
screening of blood in blood banks, to assure that the 
blood is not contaainated with BTLV. Screening of 
blood^erived products, such as vaccines, can also be 
5 done by the aetbods of the invention. 

The following specific exaaples are intended 
to illustrate »ore fully the nature of the invention 
without acting as a lisitation upon its scope. 

gxaaple 1 

10 Preparation of Labelled glycoprotein 

A* Buaan T pell leukeaia cells ttom the two 
cell lines NJ and C5<4IJ were separately harvested at 
their log phase of growth. After one wash with 
aethionine-f ree McCoy's 5A aediua, each saaple of the 

15 cells was resuspended in a labelling medium consisting 
of raethionine-f ree McCoy's 5A, 10% phosphate-buffered 
saline (PBS), dialyzed fetal bovine serum, and 
100 uCi/al of ^^S-aethionine, At the end of a 2 to 
4 hour pulsing, the radioactive labelled cells were 

20 washed three tiaes with cold PBS. The cell pellet was 
then lysed with 0.6 al to 1.0 ml of cold lysis buffer 
(RIFA) (0.15 M sodiua chloride, 0.05 M 
Tris-hydrochloride pH 7.2, 1% Triton X-100 wetting 
agent, It sodium deoxycholate , 0.1% sodium dodecyl 

25 sulfate, and 1 mM phenylmethylsulfonyl fluoride). 

After 10 minutes of interaittent vortex ing, the aix was 
centrifugedlfbr 1 hour at lOd, 000 xg at 4»C. The 
lysate supernatant was precleared of nui^specific 
binding components by absorption for one hour at 4*C. 

30 on carbohydrate beads (Sepharose CL-4B) coated with 
protein-A. 

B; Labelling of cell surface aeabrane protein 
was carried out by lactoperoxidase catalysed 
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radiolodlMtlon. ThrM aliquot^ of 5 x 10^ cells of 
•«ch line with greater than 99% viability were 
lodlnated aeparately with 1 wCl of carrier-free sodium 
'^^^lodlde In the presence of 50 pi carrier-supported 
lactoperosldase and glucosldase (BnzyBobeads, Blo-Rad 
Labs.) and 25 ul of 1% beta-D-glucose • After the 
reaction vas terminated, three allquots of lodlnated 
cells were pooled and subjected to the saae lyslng and 
preclearing procedures as described In (A) above. 

C. MJ and C5-NJ cells at their peak log phase 
of growth were separately harvested, then resuspended 
In glucose-free RPMl-1640 aedlua supplemented with 

1 sg/al of sodium pyruvate for 2 hours. After this 
glucose starvation, the cells were labelled with 
100 uCl/tal of ^R-glucosamine (New England Nuclear) 
for 5^6 hours. The procedure results in tritium 
labelling of only the glycoproteins present in the 
cells. The labelled cells were then subjected to 
lyslng and preclearing procedures as described in (A) 
above. 

Preparation of Labelled Unglycosylated Moiety 
of Glycoprotein 

D. MJ and CS*MJ cells at their peak log phase 
of growth were separately harvested and resuspended in 
McCoy's 5A medium supplemented with 10% fetal bovine 
serum, 1% of antiblotic-antimycotic mixture, and 

20 ug/ml of tunircamycin for 2: hours. After this 
trlndng step, the cells were labeUed with lOOvCl/ml 
of ^^S-methlonlne in the presence of 20 ug/ml of 
tunlcamyeln for 2 hours. The labelled material was 
then subjected to the same lyslng and preclearing 
procedures as described in (A) above. 
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roftion of Protein-Antibody Ccbp1»k 

B. Th«r« w«r« bound to aliquots of 
protain-A-ooated baads (a) poaitiva rafaranca blood 
aarua for individual known to haxbor antibodies against 
calla Infected with HTLVi (b) negative control aerua 
frca individuala free froa infectioni and (e) aerua 
froa unknown individuala to be tested. Bach aliquot of 
coated b<iads was than reacted with an aliquot of each^ 
precleared lyaata obUined froa MJ and froa C5-MJ froa 
paragraph (A) above at 4*C. for 1-2 boura to perait 
coaplex foraation or iaaunoprecipitation to occur 
between the bonded lyaata protein and any antibody 
praaent in the aara. At the end of the reaction the 
beada were waabed 4 tiaea with the buffer (RIPA) and 
once with a buffer containing 0.05 N Tria-hydrochloride 
^ 7.2 and 0.15 M aodiua chloride to reaove unccaplexed 
lysata protein. 

. The beada were then iaaeraed in a aaaple 
buffer (0.1 M Cleland's reagent, 2% sodiua 
dodecylsulfata, 0.08 M Tris-bydrochloride pB 6.8, 101 
glycerol, and 0.2% Broaphenol Blue) and subjected to 
boiling at 100*C. for 2 ainutea to elute proteins fr<» 
the beada and to diaaociate ccaplexea. 

Characterisation of Protein 

F. Bach aaaple froa the foregoing procedure 
(A) was analyzed by electrophoresis, the proteins being 
separated on a 12.5% SDS-polyacrylaaida gel with 3.5% 
atacking gal uaing the Laeaall buffer ayatea. 
Molecular weight aarkers were run sianltaneously in a 
parallel coluan. The aarkera used included 
^^C-laballed phosphorylaae b (92,500), bovine serua 
albuaia (68,000), and ovalbuain (46,000) carbonic 
anhydrase (30,000) and cytochroae C (12,000). For 
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▼IsnlisAtlOQ by floorograpfay, thm g«ls wtr« first 
flx^d with 101 aMtle «cid, 10% trlchlocoacttlc acid, 
nd 301 attbanol for 1 boor, tbtn iaatrs^d in Bnbancer 
solution for 1 hour. Aftar rinsing tritb distilled 
Mtsc and drying under vacuus, tba gsls vsrs tzpossd on 
Kodak SB*5 fila to provide autoradiograpbs. 

Tbo Spots of purified and isolated 
Cl,000HS8#0j)0 flolecular veigbt glycoprotein and of 
4S,000-52f000 aolecular veigbt glycoprotein appeared 
prcainently in all of tbe coluan* of serua (a), but in 
none of tbose of serua (b). In contrast, tbe core 
proteins pl9 and p24 failed to appear in all saaples of 
serua (a)« Appearance of tbe glycoprot ein in tbe 
unknown sera (c) indicated tbe presence in the sera of 
cells infected with HTLV. Sera froa individuals 
exhibiting AIDS also exhibited prominent evidence of 
antibodies to the 61,000-68,000 glycoprotein in this 
procedure. 

Siailar results have been obtained by 
substituting for the labelled glycoproteins of 
paragraph A, either of those of paragraphs B or C. 
There could also be substituted for it the labelled 
unglycosylated aoiety of paragraph D, in which case the 
purified and isolated labelled aoiety appears in the 
gel coluon at a location corresponding to aolecular 
veigbt 46, 000*48, 000. Unlabelled glycoprotein and 
ualabelled unglycosylated aoiety^can be obtained by 
oaitting the labelling steps in the fotcgoing 
procedures. 

Siailar results have been obtained by 
substituting cell lines C91PL or BUT-102 in place of MJ 
or CSNJ. 
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Aaipo Acid Seqynce Analysis ^ I^^S] cysteine- 
labeled glycoproteins having a molecular weight of 
approxlMtely €1,000 daltona and of approxlsately 
4Sf00O*46#00O daltona, teapectively, were precipitated 
froa 36 x 10^ Bat 102 cella Mtabollcally labeled 
with SaCl of I^'sicyatelne (apeclflc actiyity 
1011.2Cl/nol, Hew England Nuclear) In 30 b1 of 
cyateine-free SFNZ-1640 aedia containing 1S« fetal 
bovine aerta (Grand Island Biological Co.) for 10 
hours. Ihe two glycoprotelna were excised fro« 
HaOodSO^ polyacrylajilde gela and then individually 
subjected to electro^oretlc elutlon in the preaence of 
SOkM Trla-acetate pH 7.8 buffer containing 0.01% 
NaDodSO^ for 12<*16 hours. Samples were dialyzed once 
with lOmH of afflmonium bicarbonate buffer 'con'w«iBli4y^ 
0.002% NaDodSO^ for 12-16 hours. One more dialysis 
was done with lOmM ammonium bicarbonate buffer without 
NaOodSO^ for 12-16 hours. Bach sample was then 
lyophilized and amino acid sequence analysis was 
conducted by the procedures described by Collgan et 
al., J. iBttun. Meth., Vol. 47, 1-11 (1981) and Meth. 
Enzymol., Vol. 91, 413-434 (1983). Briefly, automated 
Edman degradation of radiolabeled peptides was 
performed utilizing a Beckman 890C sequencer with cold 
trap modification and 0.1 M Quadrol program 121078. 
The butyl chloride extract from, each sequence step was 
dried using evaporation in 7.0 ml scintillation 
vials. After addition of Biofluor (NEN), radioactivity 
was determined on a Beckman LS9080 liquid scintillation 
counter. I^'s) peaks were found at residues 6, 7, 21 
and 28^ indicating the presence of cysteine at these 
positions in the protein sequence of the 61,000- 
68,000 d glycoprotein. The repetitive yield for this 
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Mqu«nct vas 88%, ladicAting that all tba rasiduas ara 
In tha aaaa aaqoanca. Saall paaka at poaitiona 4 and 
13 ara praausably ttam aaall aaounta (laaa than 51) of 
contaainatlng protaina. Thaaa raaulta indicata that 
tha €1,000"»68,000 m glyooprotaln is ancodad, at laast 
In part# by tha any gana of BTLV and that tha laadar 
aaquanca of tba an^ gana conalata of 20 taaidoaa. 

Siailar analyaia vaa carriad out with t^'s] 
cyatalna labalad glyooprotaina having aolacalar vaighta 
of approxlaataly 67,000 d and 50,000-52,000 d 
raapactlvaly. Cyataina raaidoaa wara datacted at 
poaitiona 6, 7 and 21 whan tha fitat 22 NBj-tacminal 
caaiduaa vara analyaad. Thla ahowa that thia 
glycoprotain ia ala6*ancoded, ^S'^ftaat in part, by the 
same NH^- terminal end of the env gene. 
What is claimed is: 
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1 

2 \ 

3 

4 

5 

6 

7 

8 

9 

10 



1* A subatantially puce polypeptide having an 
antigenic determinant or deterainants iMunologically 
eroM- reactive with the deterainanta of a glycoprotein 
bavlng a aolecalar weight of approxisately 61,000- 
68^000 daltons, of iritich approxiaately 46-48,000 
daltona is the aoleeular weight of the unglycoaylated 
■oiety or of a glycoprotein having a aoleeular weight 
of approxiaately 43,000-52,000 daltona, said 
glycoproteins being present on the cell surface of 
cells infected with huaan T-cell leukeaia virus. 



1 2. The polypeptide of claia 1 which is the 

? BTLV-associated cell surface glycoprotein of claia 1. 



1 
2 
3 



3. A polypeptide as claimed In clain y. which 

compc i se s the ung^l ycosy lated mo i e ty of . . . the 

HTLV-associated' cell surface glycoprotein of clain 1. 



1 
2 
3 
4 



4. A polypeptide as claiaed in claia 1 in 
which said glycoprotein is present on the cell surface 
of huaan T-cell leukeaia cell lines CRL-8294 or 
CRL-8293. 



1 
2 
3 



5. A polypeptide as claimed in claims 2 or 3 
which is obtained from NJ, C5-MJ, C91PL or HUT-102 
cells. 



1 
2 
3. 
4 



6. A polypeptide as claiaed in claia 1 which 
ccaprises an anti-idiotypic iintibody having antigenic 
deterainants lAich are iaaunologically cross-reactive 
with those of said glycoprotein. 
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7« A polypeptide as claised in clain 1 which 
ooapciMS an anti^ldiotypic antibody having antigenic 
datarminants which ara imunolog icily croaa-raactive 
with thoaa of aaid glycoprotaina. 

8. K polypeptide as claiaed in any of 
elaisa 1, 2, 3, 4, 6 or 7 which ia detectably labelled. 

9. The polypeptide of claia 8 wherein aaid 
label ia selected froa the group conaiating of a 
radiolabel, a floorogenic label, an enzyae label or a 
biotin label. 

10. The polypeptide of any of claias 1, 2, 3, 
or 4 which ia bound to an Insoluble phase « 

11. The polypeptide of claia 10 wherein said 
solid phase is a latex particle or an inaoluble resin. 

12. A process for preparing the glycoprotein 
of claia 2 which coaprises culturing MJ or C5^ cells 
under appropriate culturing conditiona, and 

extracting aaid glycoprotein froa said cells. 



5 
6 



13. The substantially unglycosylated aoiety 
of a glycoprotein having a aolecular weight of 
approxiaately 61,000-68,000 dal^pna of which 
approxiaately 46,000-48,000 daltona ia the 
unglycosylated aoiety, which glycoprotein occurs on the 
cell surface of cella infected with HTLV. 



1 14, The aoiety aa claiaed in claia 13 i^ch ia 

2 detectably labelled. 
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15. Th« »oi«ty claiaed in claim 13 which 
la bound to an Inaoluble pbaaa. 

16. Th« aatbod o£ aaaaying a biological 
aptciatn for tha prasanc* o£ antibody to HTLV-infected 
calla which coapiiaaa 

incubating aaid apaclawn with a polypeptide 
having an antigenic determinant or determinanta 
iBiunologicaliy croaa-reactive with the deterainanta o£ 
a glycoprotein having a molecular weight o£ 
approximately 61,000-68,000 daltona, of which' 
approximately 46-48,000 daltona ia the molecular weight 
of the unglycoaylated moiety or of a glycoprotein 
having a molecular weight of approximately 
45,000-52,000 daltons, said glycoproteins being present 
on the cell surface of cells Infected with human T-cell 
leukemia virus, 'and claimed In claim 1, and 

determining whether or not an Immunocomplex is 
formed between said antibody and said polypeptide. 

17. The method as claimed In clal§ 16 In 
which said polypeptide ia said glycoprotein having a 
molecular weight of approximately 61,000-68,000 daltons. 

18. The method as claimed In claim 16 In 
which aaid polypeptide is said unglycoaylated moiety 
having a molecular weight of apptoximately. , 
46,000-48,000 daltons. 

19. The method as claimed in claim 16 ^n 
which said polypeptide is said glycoprotein having a 
molecular weight of approximately 45,000-52,000 daltons. 
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20. Th« Betbod ai claised In any of claims 
16-19 Including tb« step o£ labelling said polypeptide. 

21. The aethod as clalaed In any of claims 
16-19 vblch Is sn enxyme linked Immunoassay. 

22. The method as claimed In any of claims 
16-19-»ihlch Is a radioimmunoassay. 

23. The ^method as claimed In any of claims 
16-19 which Is a latex particle agglutination assay. 

24. The method as claimed In any of claims 
2 16-19 which Is a fluorescence assay. 

1 25 The method as claimed in any of claims 

2 16-19 which is a double antibody Immunoassay. 

1 26. A method of detecting the presence In a 

2 biological specimen of an antigenic determinant or 

3 determinants lamunologlcally cross-reactive with those 

4 of the polypeptide claimed In claim 1 which comprises: 

5 Incubating said specimen with antibodies 

6 against the polypeptide of claim 1, and 

7 determining whether or not an Imunocomplex is 

8 formed between said antibodies and said polypeptides. 

1 27. The method as claimed In claim 26 wherein 

2 said specimen comprises human lym^ocytes. 

1 28. The method as claimed In claim 26 wherein 

2 said antibodies are against said glycoprotein having a 

3 molecular weight of 61,000-68,000 daltons. 
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1 29. Tbtt aetbod as clained in clais 26 wherein 

2 said antibodies are against the unglycosylated laoiety 

3 of said glycoprotein having aolecular weight of 61,000- 

4 68,000. 

1 30. Tlie ttethod as clained in claim 26 wherein 

2 said antibodies are against a glycoprotein having 

3 molecular weight of approximately 46,000-*52f000 which 

4 glycoprotein occurs on the cell surface of cells 

5 infected with BtLV. 

1 31. The method as claimed in claim 26 wherein 

said antibodies are against a glycoprotein which occurs 

3 on the cell surface of MJ or C5*MJ cells. 

ft 

1 32. h kit useful for assaying a sanple for 

2 the presence of antibody to HTLV-infected cells, said 

3 kit being compartmentalised to receive in close 

4 confinement therein one or more containers which 

5 comprises 

6 a first container containing the polypeptide 

7 of any of claims 1, 2, I, 4, 6 or 7 

8 a second container containing means for 

9 , detecting the formation of an innunocomplex between 

10 said antibody and said polypeptide. 



